The inhibitory effect of normal serum on certain proteolytic enzymes has been recognized since the end of the century. Grob (1) has presented an excellent historical review of the subject. Serum antifibrinolysin (antiplasmin) content has been determined by a number of methods, involving measurement of the decrease in activity of a standard enzyme solution with employment of various substrates for measurement of this enzyme activity and differing also in the type of standard enzyme used. The present method has been adapted from that of Kaplan (2) and employs the rate of fibrinolysis as a measurement of proteolytic activity and, for routine use, human plasma Fraction III-3 as a standard enzyme. This method differs from that of Guest and his associates (3) only in the size and technique of clot formation and lytic endpoint and in the use of human, rather than bovine, fibrinolysin. Guest found rather marked species variations in inhibitory effects of sera on bovine fibrinolysin. We have studied the inhibitory actions of human, dog and bovine sera on fibrinolysins prepared from each of these species. Fibrinolysin may also be inhibited by certain purified trypsin inhibitors of animal and vegetable origin. We have compared the action of some of these inhibitors with that of whole human serum and of a highly purified bovine serum antifibrinolysin prepared by Loomis, Ryder and George (4). Many theories have been presented as to the nature of the antiproteolytic power of serum. Hedin (5) has suggested that this antilytic action is due to the absorption of lysin on to serum albumin. The observation that trypsin is inhibited by the products of its digestion (Bayliss [6], Northrop [7] ) suggested that fibrinolysin might be inhibited in a similar fashion. We have included some data concerning these possibilities.
The inhibitory effect of normal serum on certain proteolytic enzymes has been recognized since the end of the century. Grob (1) has presented an excellent historical review of the subject. Serum antifibrinolysin (antiplasmin) content has been determined by a number of methods, involving measurement of the decrease in activity of a standard enzyme solution with employment of various substrates for measurement of this enzyme activity and differing also in the type of standard enzyme used. The present method has been adapted from that of Kaplan (2) and employs the rate of fibrinolysis as a measurement of proteolytic activity and, for routine use, human plasma Fraction III-3 as a standard enzyme. This method differs from that of Guest and his associates (3) only in the size and technique of clot formation and lytic endpoint and in the use of human, rather than bovine, fibrinolysin. Guest found rather marked species variations in inhibitory effects of sera on bovine fibrinolysin. We have studied the inhibitory actions of human, dog and bovine sera on fibrinolysins prepared from each of these species. Fibrinolysin may also be inhibited by certain purified trypsin inhibitors of animal and vegetable origin. We have compared the action of some of these inhibitors with that of whole human serum and of a highly purified bovine serum antifibrinolysin prepared by Loomis, Ryder and George (4) . Many theories have been presented as to the nature of the antiproteolytic power of serum. Hedin (5) has suggested that this antilytic action is due to the absorption of lysin on to serum albumin. The observation that trypsin is inhibited by the products of its digestion (Bayliss [6] , Northrop [7] ) suggested that fibrinolysin might be inhibited in a similar fashion. We have included some data concerning these possibilities. The concentration of added thrombin could be varied from 1 to 50 units without affecting lysis time. The optimum pH for clot lysis was found to be between 7.75 and 8.25.
Precise dilutions of human, dog, and bovine fibrinolysins were prepared and curves relating lysis times of the standard fibrin clot to the concentrations of fibrinolysin were made. The most sensitive range for lysis of this clot was found to be between three and eight minutes. A lysis time of five minutes was arbitrarily chosen to represent 100 units of fibrinolysin. The human, dog and bovine enzyme dilution curves were oriented at five minutes, equaling 100 units, and found to coincide almost exactly ( Figure 1 ). Each point in Figure 1 Figure 2 . of A and B were tested for lysis of the standard clot and both portions of C for antilysin titer. The chloroform treatment resulted in the rapid destruction of active lysin. Irr A, this is shown by the great prolongation of lysis time from four minutes to 48 hours. In B, if release of the fibrinolysin from the enzyme-inhibitor complex had occurred by destruction of antilysin, a shorter lysis time after chloroform treatment might be expected. The fact that considerable prolongation of the lysis time was observed showed that, as in A, the fibrinolysin was destroyed. In C, the chloroform treatment resulted in about a 50 per cent reduction in antilysin titer. 4. Are the products of fibrinolysis inhibitory? The following experiments were set up to test this hypothesis. Experiment 1. A strong Fraction III-3 solution was incorporated into the fibrin clot and, immediately after lysis was completed, 1.5 cc. of the lysed clot was again added to fresh fibrinogen and thrombin. As shown in Table III this procedure was repeated through six successive clots. In a control series, with the successive dilutions made at exactly the same time intervals, buffer was substituted for the fibrinogen until the last tube which was clotted and lysed as usual. The final lysis times, although not quite identical, were sufficiently close to suggest that no significant accumulation of inhibitory products had occurred during the re- Purified trypsin inhibitors derived from soybean, navy bean, and pancreas exert their inhibitory action immediately and incubation with the enzyme does not increase this action. On the other hand, serum antifibrinolysins require high concentrations for immediate inhibitory action, but if low concentrations are allowed to incubate with fibrinolysin for at least 15 to 30 minutes at 290 C., their inhibitory effects become marked. An interesting observation was noted when SBI and NBI were incubated with fibrinolysin at 370 C. The fibrinolysin alone rapidly deteriorated, but in the presence of SBI and NBI this spontaneous deterioration was in part prevented, suggesting a "protecting influence" of the inhibitors.
In attempting to understand the nature of the fibrinolysin-antifibrinolysin reaction, we tried, by chloroform treatment, to remove antifibrinolysin after it had been allowed to react with fibrinolysin. Loomis' antifibrinolysin was employed in this experiment and was only about 50 per cent destroyed by chloroform treatment. This was not unexpected in view of the incomplete removal of antilysin from bovine serum by chloroform treatment (13) . Furthermore, chloroform was found to destroy active lysin. This might be interpreted as additional evidence that serum itself contains profibrinolysin (prolysin) and not active lysin in combination with an inhibitor, as chloroform treatment of serum (notably dog) removes antilysin, but apparently does not destroy prolysin (13) .
Two experiments were performed in an attempt to demonstrate antilytic effects of products of fibrinolysis. In the first experiment, a strong enzyme was allowed to lyse fibrin and the mixture of lysed fibrin and enzyme transferred repeatedly to fresh fibrin clots. The observed prolongation of lysis time could be almost completely accounted for by dilution and slight deterioration of the control enzyme. In the second experiment, fibrinolysin and fibrinogen were allowed to react for 24 hours and then tested for inhibitory effects against a fresh enzyme solution. No inhibitory effects of this lysed fibrinogen could be detected. CONCLUSIONS 1. Antifibrinolysins of human, dog and bovine origin did not show specificity for fibrinolysins prepared from sera of the same species.
2. Serum antifibrinolysins differed from purified trypsin inhibitors, derived from soybean, navy bean and pancreas, in their action on fibrinolysin. Serum inhibitors required a period of time for their maximal action, while purified inhibitors acted immediately and in very low concentrations.
3. Chloroform treatment destroyed active fibrinolysin as well as antifibrinolysin, and could not be used as a method of separation of the fibrinolysin-antifibrinolysin complex.
4. No evidence could be obtained to suggest that the products of fibrinolysis are inhibitory to fibrinolysin.
